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(57)Abstract: 

PROBLEM TO BE SOLVED: To form clean interface 
between a semiconductor film and a gate insulating 
film, and also, seek high quality of a semiconductor 
film or high quality of both the semiconductor film 
and the gate insulating film, and materialize the 
manufacture of a TFT high in yield and reliability. 
SOLUTION: In the first stage ST1 D, semiconductor 
film forming process ST12, crystallization process 
ST1 3, ad first gate insulating film forming process 
ST1 6 are performed without exposing a substrate to 
air. In the second stage ST2D, quick heat treatment 
applied to the first gate insulating film and the 
semiconductor film. In the third stage, the first gate 
insulating film and the semiconductor film are 
patterned. In the fourth stage ST4D, the surface of 
the first gate insulating film contaminated by a resist 
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mask is cleaned by etching or the like. In the fifth )■ [ m^cy/- hfeiSfeieEid^ l^fT ^. ? ;[^, 
stage ST5, hydrogenation treatment ST41 is applied, ^ 

and then the second gate insulating film is made on the surface of the first gate insulating 
film. 
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mM^ti^<Dxm^. c'>Lxmmmrs(D7Kmimm^c 

[0 0 2 3 ] :^mnxhm-jimx^ij'^it^ikmm^\t 
fcmmxom^B\txm^. mmm^B^{mm^7Km'^^ 

[0 0 2 4 ] *:^0^r^MiBllz:Xfi^7KI^^Wi^am 

TP^-^mnmmr. ^\t7i0m^mm\mMmm' 

[0 0 2 5] [m'^mM^-^mmm^mm^m^TT 
T<omm.'Jimx\t. ±m<D:^mmm2mfMmhTY 
TommrJimo:>m—y-mci^^-'X7\mitmm^cm^xm 
mmm h ?f ^ ^cc^^i^^ . bp ^^^mmm 3 

m^c%'^ T F Tc?:)Mi^:;ffffirt^t. ^J^fMiPi^i L/ci:^a^.r 

a^Hi-'S^j^cC < mtitfmmM^xmm^mitmo)^^s^Bit 
4'if c\ itSa^fb^-lfo/cf^ccflfrgesig^^t-^icMti ^ 
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[0 02 6] ^g^fti|i«(*M*©^>Ft^^»li*5g-C^^ 

m s ti 6 ti i .^k^-c t s nf# i^ct ^ !^ i CD 

ft^mmt^^mic 2 0 ^ > i^y^ h n - AfiJK*^ 6 3 0 0 + 

*t. ii^ft*^ (H. o, ) y^x-rmm. mmitT^m 
C 0 0 2 7 } *^Hjr t>ll-xg-clT'5SB^ft:{iF!l^tf 

[0 02 8] ^mmr:hmmm~JM^7m-^'n^msi. 

[0 02 9] [||4m^] :$:f6?§©ll4ff5^,{C(iSST F 
®R I.^I*?Tf:^iCia*i(CHtJSdiLMge7Ks^(b«J!:}l?:ffiO. 50 



n^W- 1 0- 1 1 6 98 9 
14 

[0 03 0] COmicmiSLTi, i^ji^Mim-y- h 

icir-- hiifei^M©^M{b*3pJtgt^S. 2p:^Hj©m I Jf^ 

KA^6 1wm|ift, 0 0:i->i^X 

>TFT*5^31§n.2>, 

[0 03 1] *^Bj-c«HuiBll0xg«:s^i»r^-y- 
mmmm^ y y itTumm ( h f ) >?:^ts7iimmm(D0 x 

h • x-y g^>y8!!;a-?>7k^. CHF, , NF3 . SF 
[0 03 2] CO^tC^fS-r-Si Ui^X h v>!.5'tCfi!<o 

L r MO s msimi^icmcti. ^shmfim—y- h is 

iM^^±K^-y-hiffiiSfeli»iJfJs£5n?.CD-C, TFT© 
[0 03 3] :$:mmX'bm-'-Lnr''<7^iS^mim^{:£ 

[0 03 4] *%B^-c^>Bf)iem-X^*7Km^W#H^ 
T^iim-^*#HSIT. X«.7k^-.m^W^fbtt#HMT 

[0 03 5] :^^mo)m 1 nmmimmicm^mmyom 
xam2 y- hMStJi^jeESL/cmcD^xfi^rs 5 0 

"CfiSJWTcDiaS^fl^ rif -5 ^A5/if S L- 1 ^ „ C 5 r -5 i 

.m-y- h,ffeitiiiff5;«ia:B!iK7k5^fb^Fn;^c^a»(*ii^.m- 
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[003 6 ] imbmm] ^^m<DmbBmic%^TF 

[003 7 ] :$immThm-T.micm^r:^mi^m^m 
[0 03 8 ] *^Hjt?«i^=iiifcif^-t>-r, ^i^mm 

0 0 -011^*^6 1 2 0 0 •C^a(Z)^j!!ia?:tf S^— 30 

ft. Kimimt. ni&¥Bit*mtsmiM.mLxmi>, m 

SAHC:*: # (, \ :^mm<Dm 5 fl3,^Ti.il^-Xflr e n 
/ciS,S.®#^f*)S©^®^IIHX@-CMK5i U < [6j±$ 

-cm— h»ifeM*5iii#fb-r-s^, m-y-Hfe»M 

(ist4*5igc\ c©i2z©*tf s*3^ffeHj©m 1 mmoym^. 
xiirogii r-gSB^ L ;fc© i laili-ew «.o X^^mMx 

[ 0 0 3 9 ] y^mmxi>m-'s.mx-i-i^^mitum^tit 



il^gtW 1 0- 1 1 6 98 9 
n.6 

[0 040] imemmi :^m^<Dm6Bmm^TF 
T ©MiS^fffir w jiga©*^Hj(om 5 mmic t f t 
©Sjt7?a©l^— x^stcMt^-c. lir:©x.ficc-c^jgfHi 

MstN'sg—jr- hf^mmi'CiijLxmMm^rt ^mic^m. 

^m-t^. Bn^*l%H^©ll60^K(f^.STF T©Mii?^ 

s-cii, 9\-%,tmm\y fd(n.mxmw.±.<<c^=¥-mwm,^mwL 

Hmf TmIiE*ji*Bi©SiSB^B(b€rtf c ^ . i^JSa^b^rt-r -> 

±{c0-y- h^^M^ff^fiS-r-sm-xfii, tei^-x 
- h mm.msi.^mu^mwm^ ^ ^• ^ - - > y-r mnx 

fli . ^m=Xfii!i^7f^KHiiieSS?:^^btt:^HmTr' 

\^x(Dmim^m}&tr^mmjMb^-i>u< th^t^^ 

[0 04 1 ] *^a^T-«»nxfM{c:S«-(,i-cSg— vm 

mmsijcf^^^mi^m'cm^m^'ii ^ ^mncom 1 mm 
t,cm^xn^m=-T.mtmmicmmwm(D^n*mt^. 
micm—tf-'[-m^mhmm^tixm.mt-r^(Dx\ * 
ti^mi^^xmmLfcTFTimmmmi.^, ccom^cm 
moy^m^titc^i^mty- vi^micnuxmmT. 
mxmmit^m-r<Dx\ cniboymitnicmshmit-r 
-s o mr.xmx'n ^ mmm tux itjp^x'(Dmmx' 
^1^*5, MmaBMmi^r^tmmctj::i,(ox±%mm 

-sV/ft^ffi^-s, c©Jg•^^i^.iSJ]^^,^!^la?:''^•^^-->^^ 

fb-r. 

[0 04 2] *f|BJ-C4>|g-Xfi-Clf ^ig^{b«t«J^« 
u--tf--MS^^Ccffi€.?SB4f4a^fb^^,iiJ]nfSS!!;ffl<tSo 
;fc*S.rH{b-rWSo Wf^i^^jT^i^fbSfta^^^^WgH^T 

© $fe(c|ft /c ji 0 -CW = 
[0 043] 3t:^B«T'femiiall— X^i?:7K^#W^Hm 
T^BtJR^«#SmT> X«*m^W®E{btt#HmT 
-Ctf^**sSf$ Lt^o C©'^l{cM0-C^>5feCCgiH^0/£:jl 

[0 044] [»? jfjgs] \oM<r>^%mm—'f - vm 
wm^^mx^tcmx c ©y- h mmmi:.^^Mwm^z.mh 

X7i<.mimmxamimm-i:'n ^ m<'cmR%Lxh . ^s, 
mifm4©is;i..>T F r^m^m^^. 

[ 0 0 4 B ] :$;%H^o|^ 7 ff*,^{Cfif;* T F T©3!:^iS;:f7i5^ 
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[0 046] .•^:|SHJ-C'^^s^fb^^T-:>fcM©¥^^*^i^ 

[0 04 7] ■^mnx-i^'m—TMx'fs^i^^nVa-x.m^u 
tcmmm^mitxm^. mmm^^Bimm^yKm^^^m 30 

[0 048] [m8Bm] :$^§im(om8mmt,ci?^^TF 
Tom^ijmx'it, nm,tmmbfci^mxmm±icmm 

[0 049] $:|6Bjr-«^^if^|i^^N-i' --v J-XAiB? 

4-?i?!f^fb-rs©-c-T F T©mmiW!m4*^s.«-rs„ 
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mmm<Dntitcm.itm'S:-mnmcm±tii^i><Dx, t 

[0 0 5 0 ] :$:i6Ha-c«Hu3eilH:r.efcs^t^r. m—f 
- H*feMMcD^ffi?rm^fb-r'5.«n:II{iW^«l|— h 
^^JiS?E?::7 y fb^K^it (H F ) 5:StJ7k>§ig^(D'^; 
X-;; h • X > y^aiM-?^**, CHF3 > NF3 . S 

[0 0 5 1 ] *^B^r-4>:SS-xfir't-7^*ss^b«fi|^« 
fcamsibT-W'S. m«^j:ifSB^^biyia^*^w:^H 
n,^o)'b^icmmLtcm'oxmi>, 

[0 05 2] 

t:fgS7*t3-fe;^{CftorTFT?rM3i-r-St![TW3. 31 
5 Riy^ma gRcDXS(cii5a:7'DHz X ;&fflC^-S^ 

■eW^So cc-c5:^>ffiS7-nH2y^<t«Xfi©s^iaS 

8 0 0 °CfiSti±CC ^£ ^M^m L/ . U 3 >©^^| b 
^iSofc? 0 0°C~ 1 2 0 0°COig?axg?rff ^iRjr 

[0 053] [ 1 ©ftg ] ^mM(Dm 1 ?f??j* 

f^)S§ti-2,TFTK®ffl$tl-S„ Cti4111^#ML-C 

(ij-fm tmmb tcmmx'mm±<>c$^^Bm^-0'^M,wn^ > « 

MJfJ^aST 12). :$:#6BJ®t->-rtlcD0MiC]K>C^-C 

i ) •^yjUv^'i;/. (Ge) ^ci0^1*®¥#f*M©te 
{Ci'y3> • yjU-7;::^'5A (S i , Get.. :0<x< 
1) ■^v;3> • :^7-/^•'(■ K (S i. C. :0<x< 
\) ^Y)l-7::.'^A ■ ij-^^^ (G C,.^ :0< 

x< 1) ^©EgjS7c^i!§^-f*o^zif*Mt-^:y >; A • at 

^ (Ga A s ) , -OS^-^A • T>f--=e> < I n S b ) 

K5"^7A • -feU> (CdS e) ^©HjK^Tcigi?^)^ 

-!f;U v:;. -i? A ■ tfO'^M.- W:M (Si, G e v G a , A 
s , : X + y + z = 1) iSo/cH^'-Sffi^M^fb^^ 

2if*^^cn6wii^2^f*iiKy > (P) . m«(A 

s) . T>g^-t> (Sb) K:f--7C^^isrsML':^cN 
^4^2|i(-*8i. gSct^i*;^^^ (B) , TJbS^'^'A (A 
1 ) . tfVOA (Ga ) . -^^'JOJ^ ( I n ) S¥©Ti' 
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[0 05 4] mmrji^mitm^mf&r ^(^atAP cv T) 
y ^m^mmmmt^'^fcpv Dm^m^^^m^^m 

^„ :^mMr:^m\m^cvDm^'mm^^m^. mm 
> (s 1 ) vm^m-^^atjwM^i^tLT^t'^yty'yy 

(S i H. ) ^i^V^V (Si. H. ) . hVU'y> 
(S i 3 H« ) . v^^n-;^^^^^ (S i H, CI, ) 

^>^iS;Xi^^> (S 1 „ H,,,.: n^^2t(±C7)S^) 

v> (GeH, ) m^mi>hi^. u> (p) ^^~n> 
(B) ^^mi^m^cmm'r^m^(fC{ty^:^y ^> (p 

m^Ui>^tl-}V^^'yl^ (S i H, C \ , ) 

(c 1 ) ^mmr^. c<Dzyv::i>m^mmmmi^ 

iS^cDiiAch«s_h^^^^'r^<h. j^etsgg. 99 
9 9%i^ji±xm^mmfi^oi.K m^^mimf&mmm 
iit'^mM'^m^ 1 0 - ^ T o r r mmx^Ki . f&ms.m^ 
0. iTo T r^^ib^To T rx^^. ^nummm?^ 
^^hfm7^m^o:>:^mmuA(Dm^{^ 1 o-^/)>6 1 0-^ 

^cxfjm^mcmrm.i^<Dmmt g 9 . 999 %jl^± 40 
{:^mm(Dm^^^ 1x10:^ t^T) ^o^/?? s u < . 99. 

9 9 9 9% (^m^(0%\\^i)^ 1 X 1 Q-^i^T) x$>n^x 

wmt Lx<Dim(.c±<^m^ttj: < . ^mnmrntmrn 

Kf)(Ott(D+m(Dm\^ ( C (DWriiffilt^^ 9 9. 9 9 9 
9 9%r\ :^mm(om^^J^ 1 X 1 0-^«T) trj:tiU-m 

mnm^p^mm Lx^¥mimnmM^i^cx^mim(D^^ 
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m^mm^i.xm^ait^m^:>^. mm^^cmmbfc^^mi^ 

mm Lfc^mmm'^^^SF^x^tiit. coDZLmtm^Pm 
ittmm^. :^mmmxm^(cm^^j:^^m^ . 
^ti^xm^^aMPMrnmuir^-r^. u-^tf-Tt^c^^x^ 

i^mmitmm^mxm^M'r^o cn.^:^mxum 
iMS^fL i wr^. ctii^ci^Lx^mimo:>m^M^m 
m^ri^cmmcxmi^^iim^mmf&^ii ( s p c;*) 

p^ft^ilei6-S*p-e<Dl^®Jiii (Furnace-SPC 

m -^^m^^^-^mmcommmxi oo^cfm 
^^t^ioo ovmmo:>Muxit:^^M^M^^Mmm^m 

i&\.^mi^c^c^mmmrsmmmm&i (vst-spc 
m (D^m^^tLx^m^ti^. ^m^^m^tcti^i.^ 
rtim^^Bitj^m^hmm'^mxm^^K -^mmm^m 
i.^^smxmm-r^t^'ym.^.^^h'rti^mm^^Bitm 

-^RTAffi, V ST ~ SPCm^mt^cMLXm^. Ctl 

ibms^My^rnxummmmm^'^ifcmmrB^x^^j . m 
-ommmmhmm^mcnLxmmmxm^n. ^mi^ 
m<D^FM(^m Lxmi^^mmmcmmcm^± ^tx^ 

-T^mmim^m^r^jfmtLxu^ty • 4^■>v^'- 

K ^ > h C <Dyiim&^^&^ 3 0 0 "Clig 

7^(^66 0 OWScb Lr. 1 0 k e V|iS;:?>6 1 0 0 k 
e VfiJgtcML/cS i H, ^ -^2 0 k e V?SJg^^6 2 
0 0 keV?MSCCflOiIO/cGeH. ^^^^^^M^Cii 

[0 0 5 6 ] cn6l^Tn;^>:>C7);gH^fb*!!:M^tf o/cm^C 

&m^p]-M^mti^-\±^mtj:<^(,cmmLxm^B^^m 
mmfmmsT i 6) . m-y- h^mm^mf^-r^m 

CC^>APCVDS-^LPC VDv£. P E C V D^^^'J: ^ <!: 

tcPVDm^mi^^^-mi)m^^. i ^^rnco.KMsr ^ m 
mwm: 'J :3 >@t f bsi cb -r ^ a p c v d ^ 

p E c V n 'diX'htxU^ y V > >iS;c > t f 
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[0 0 5 7 ] ^^!K^cm~'SMST 2 hXlXW—f- V^m 
-To 

[0 0 5 8 ] '^x^cm^JM s T 3 A i vxm~f- V m 
h mmmsi h^^mwm ^ >j ^ - ^ > ^'-r ^ . 

[0 0 5 9 ] ^CDf^lieHXIMS T 4 A i^CXm^^m=mW 10 

l^r7K^:^'x:^H^c)3T 1 T o r rm.W^^h 1 0 0 T o 
PECVD^SrcD7KI^:7"^XvcDBS#j. 7.j^'j^mm. 

ST42) o 'iji'oxcco^sMtAmimmsi: A i^tf 

o/cAPCVDl^^^LPCVD^^. PECVD^ 

:^7^vr&m.nx^(Dmt^')^iym{m^f^m'rh 

[0 06 0] :$^?gCC][f^l^xm-XfiST 1 Ar'^f^lS 

fts T 1 3 2 xm^. mum^^n^t^ms t i 3 {^A^m 
[0 06 1 ] *ii?gr'^si^ -XII s T 2 A ^ym^mm^ 
[0 0 6 2 ] [mmmm^ cDtssi *^0^co^2ff$.i^^ 

itffl 0 /c T F T CDS^S :Sra ^ ^ i b T fgS n -fe r 
[ 0 0 6 3 ] ^ 2 ;5^6:?t?:)^-^«tC$:^H^ri^^ 1 ^fMc 

fi^AmccBs-rvj^cC < ^=mwmmfmMs t j 2 ti^¥m 40 
^b^^^lIls t 1 3 m^m-f- vmmmBmmms t 1 e 

HJt:ii^?if*JI(DlSp^ft«LSS T 1 3 ^-tfo/cfg^-|g- 

m^l(D7j<mft^0:IlST4 1 (||HX|iST4A) ifR] 
A P C V D ^gCCfi^^ ^ i:;^.SiET 3 %flgc7^7k^-g^ 
WOTJUrJ >y7'X#SM*-C(^7KS^^^Il^->, L P C V 
Df5^CCfi^l>r7k^;^>^:^[lM't'r I To r rm^?^?>6 I 50 
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0 0 T o r vmm,<D'm£Tx(oyKmmmm^^7Kmy''yy^ 

vMW. P ECVD^S!t;c07K^:7*^X-rcoM#4. 
-J ^ CC t^i ^ r T > - 7K^ ^ x v cdmSI 

:5Enfl S T 1 6 S T l 4 ^Ifo /c a P c v d 

i^S-^L PCVDS^g. PECVD^S. :;^j^ j'?mm. 

iisT 1 A^'u-'yt^mtm<jy<^\mm^7Kmxmm\t 

cc. w^R^i^.m.icm'^mu < 7k^>ft®iis t i 4 ^a?^ 
L rif o r . ^^^Mo^ffiic a «K{ bM7:»5fl^^. $ 
nxmt^^K ^nife7k^{bsn:iiST 1 4^tf ^0$tc@i^ 
^IbJ^of^^^S^rtt^. S^B$PHir^±^-'-aoxA:S0qcctf 

[0 0 6 4] ^timmm 1 ?f$,^cc^^T f toMj^:^ 
mt^mxm^o mzLjj^sT 2Bx\-m—'f- vmm 

^J^tc|^E3XfIST4BriJSSCC7k 
l^fb^n;®ST4 l^i^U. L;^)^^^^^C^M^C0B•r*^< 

asiuT^-y- F*feiifeMcD^ffi±(c^xy- b^e^ii 
^.ff^ffi-r s (mr.y- himmmmmms t 4 2 ) . 
[0 06 5 ] [mmmm3<Dmm^^^mo:>m3mmt.c 

f^^ T f T (ommy^m ^^tLXi&Uy'u-\z::^ ccr f^^S 

$n-STFTtciim^ti^o cn^ms^^MLxmm 

[0 0 6 6 ] m^ij^^m^^m^c^'^mx^^^mmo^m 

cxumm^:Kmcm'rmtj:< ^mwmmf&mmsT 1 
2 iMe^B^biiLMST 1 3 2^0^^-^- hmmmmmm 
ST I d^mmbxn'?o ccDm-xfisx ic^cs^i^ 

i^xm-y- hmmmBfS.mmsT 1 e '^m^c^^ 

f$Mcc>ftLr7klgfbiiLSSTi 4^?f'5<bifcic, 

m^cMi^xmimmsT I b^n^o c(DmimmsT 
ib^M^^Prrxn^m^(^c{mm^7mM. mmt 

re^^^m^^o mimmsT 1 b^i^m.j£Txn^m 
^^ammnrnM^^ym^Mmm,^ . M^-7k^^^ 
mm.^. %m.tf::(.nmM^x(DmMm^mm'r^m^^iti 
m^^t^v>-i:mm'r^mi:>m^x^^. mtmm 

Sccccfe HtaS(D^fbM?^)^Sa^c?f^iS$ n€>(Dr . m 
(DmMyoiitmm. nxxiis t 2 c x^tm-y- h m 
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[0 06 8 ] mmmm(DTF.Tmmyi^i^m i mm 
[0 06 9 ] [ mtmm 4 (omm ] :^mmo)m 4 jf^^tc 

f*^ T F T i 0 r <sa -fe ccr f^jiS 

[0 0 7 0 ] m4^^hm^^mi'C:?s^mmr^^t:^mmo:>m 

fb^^. 7^:?'>fl:KJt (SF.) ^^fflc^/cF-^-/ 

[0 0 7 1 ] CCO^^CLTr^^^n/d^-y-- h^ii^M 30 

[0 07 2 ] ^Hmm:^mm(Dm 1 mm^ci^^ tft 
(Dmm.ysm^mm. m^xmsT5Dx^mmc7mit 

mf&mM s T 4 2 ) . m^mu < m-^f- h mmmm^ 40 
immsT4Diphm~y- bmmmnmmmsT4 2 

[0 0 7 3 ] mm^j:nm(DTFT(Dmm^iti^4:m2mm 

[0 0 7 4 ] [mtmmbom^] :^mM(Dmbnm(,c 

[0 0 7 5 ] 1! 5/;^6-5>//^'SliCC.-$:^H^-r «6l^ 1 m^.^C 

%^TFTommiii^.tmm, m-m^r i f^cs^^c^ -jo 
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[0 0 7 6] :X(^c:^^BMV[tmiLJMST 2Et LXM 

-y- h mmmRv^mmi^m^ ^ ^• ^ - > >/--r ^ o 

[0 0 7 7 ] :j^:CC^:^B^r t^tm'H-X^i ST 3EtLXm 

\uimimnmmrFxmmm'^ni.\ ^mimmm^cm 
hmmmt vxmitm^m&~r'6. co:>mimo} 
mm^dhfc-yxmrntmami^fcm 1 mmt^cm^^ 
m—f- h mmmmf&fim s t 1 e i mm^c a p c v d 

a. y^ffims^J^jrii^o/cPVDffi^ 

0'CffS7:)^6 1 2 0 0''CliSO^ftmM®^tToT4> 

mm^^mH^(^cx s 0 0 ^c^iaT^'^e^ 1200 'cm&<D 
^{^rxn ^ mmit^xm -oxh^i.K ^t^at^yi^^ 
^^mmm^m^^x 700 xm^^^^ 1000 'cm&(D 
^.f^TxcvD^n^Mumim^ (htos) i^.c^^> 

[0 0 7 8 ] mmmme cdpsi *ife?gos6 ?f^.#.^c 

cn^^6^#MUTi$^0^-r^o 
[0 0 7 9] me:fj^h^:^^^mi<c^mmxhm—j:ms 

T 1 FCC]J^i>TSS^:;^^^BSt-*^j:<*^»j9iff^iiSM 
iiST 1 2 ijg^afbMSST 1 aSD^^m-y-- hffi^K 

ff$^iEO:SST 1 6^^f 
[0 0 8 0 ] ^XCC^fgBjr ^JUXXfi S T 2 F i LT^ 

[0 0 8 1 ] ^timm:^mm(Dm^Bmt^ci^^TFT 
omm-Joiitmrnxm^o m^j:msT3Fx[tm-y 

x?M s T 4 F x^mm^mimwimMrxmmmi:^ 

[0 08 2 ] :^mMxi>mi:^j:msT 2 F ^7m^^^ 

[0 0 8 3 ] mmu]fm(DTFT<Dmmj^-ii^msmm 
mt urf^ar^o 

[0 0 8 4] [ mmnm 1 cDfts ] :^mmm 1 m3.^c 

(^^ ^ T F T (DWmJ^m ^ i L r ffi^ u -fe ;^ r f^^ 
^n^TFT^cmm^nh. c 1 1 ^ n 7 ^ #m u xtm 

[0 0 8 5 ] mii)'h^i)'^\mc::^^mx\t-^mmm 
I T'jMG T F T£7:)$!Ji^::^ffiifH)tf , .m'— :i: 

fiS T I 2 iJia^ftfflllS T I 3R6^'.m-y- hnmSi 
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^tfo/cf^T'H-^r'-- h^mmmfmtms t 1 e ^if-^ 
w^cmmwm(^cMbX7mimmsT 1 Axumimm 
ST 1 5(Dpu< th'-'yo(Dmm^'i7'>. mmm^^at^ 

[0 0 8 6 ] ^HmMtmr.i:msT 2 ovm—^y- h 

2) „ 

[0 0 8 8 ] [mmmm8(Dnm]:^mm(Dm8mm(^c 

[ 0 0 8 9 ] 0 8 6^7^^ hm(>c:^^mx^^m 7 jimi^ 20 

m^i^M^cm-rmrj: < ^^^Mf^^ss t 1 2 1^^^ 
imms T 1 3sa^'^-y-- bmmmnmmms t 1 e 
^a^^urfr^o xm-jimsT iHx{t^mi^m<Dm 

us T 1 6 ^n^m^cmmiimcMLX7mimms t 

1 4Xti^it:MSS T 1 5 cD^^c < i *>-p7©«I:a;&tf 

[0 0 9 0 ] ;j;^cig~^'- himmscz^^mim^^^^ 

-^>^^-r^ll-X^2H^tT^o m-XfI2H;F^7ft 30 
ccii-y- Mgii^McZ)affi^rf?^{b-r^l?HX^M3H^ 

nmmMSTAZ) . ^HXfM3HT^^3:4^2i^*li^>'^*^ 

- ^ > y L /cB$ ^Cffl I ^ /c U v> X h ;^ >7 r^^^ $ n/cl^ 

m^m-oxm-iiLxm-^umt'r^. commti^aty 

H-y h $fe)^limi^f b^O;il s T 3 H i Hxy 

- h^6^Mff^^^^^l:^ls t 4 wa9mt^cm~rmm< imx 

[0 0 9 1 ] WrS^JTm^^DTFTcDM^t^ffi^llB^Ste 

mtLxm^-r^. 

[0 0 9 2 ] [ T F Tmmmmoymmmm] &mmm^ 
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TFT$!S^^^O^*:0^Ji^:miS^^-r«t»lSll. ^1 

0 c © T F T m^mm^M'^mmm. tuxmfS.Lfcm 
^(Dm^mum}^-i:^^^rmmmfi^m. mi h-^tft^ 
^m^^i^^Kmm^t oxmf&Lfcm^o:>m:^mrj:m 
m^^^^rmmmfmx^^. 

[ 0 0 9 3 ] H 9 CCKh . T F TMitS^ 1 0 0 ^at 

m^n ^ tc^omiv^mmm i 20 ( c v d ) 

ffiCCffi^JgB^ft^t-r^^^COfSB^aftMl 3 0i. CVUm 

n^fc^<Dmit^^^m^i 4 0 (cvd^^) en 

^(Dmmm^lcil^Xiy^' V ^-SH3 . SH4. SH5 

^:fYbxmm'r^mmm} 5ot^mf&^tixm^o m 
mmu7i-^v h 1 Bomm^tixm^o mmmi sotc 

CCOn- KP 1 7 O^C^iV-t-;' ^-SH 1 

i.m-^xmm^ti^mmmmAntmfS.^tixm^. 
mmofci^mxm^^tR'ym^^m^x^^. ^<D-m^ 

m 1 0 tc^-r„ F u > 1 7 0 1 Mm^h 1 0 
2 0 ti=^«X^S:^>^ 1 0 - ^ T o r r gSiyTi^-SSOc 

•CW^c SSe^Bft^l 3 Oiit^mA^&f)n 0-^To r r 
Jl/^RTA. ^':t> • 4^'>^^'- F^> Faccffi^iS^fb 

^'i7^mf)^'^mxm^. mimmim 1 4 0 tsw:©*^ 

•;>'^>. TEOS. ^^i^jr^^^AM*^ 

m^i^^n^o ccriiPEcvDffi^LPCVD 
m^n^-mimmxm^. m^^^i so^si o-'^to r 

1 0-^To r Ym&tm^. 

[0 0 9 4] ■vjl/^^-^>ys-§y(7;»TFTS35§^^^A 

m£^^m.ti.xm^'^^m^^^c\t. .^mmm^at^ 
:fpfbmmLtc\xp3:xmm'4:m'^. mi uc^-n^^cp- 
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[0 0 9 5 ] ^ 1 2 (A) \Xm^Jb^Ml 1 CC^L/cT 
mt. -eoA-A' ^(c]K^t:f^»TMS (0 12 (B) ) 

^m^^^^mct^'^'cm^. jgfc^2o xumxM^ 20 

20 2CC«SoT51'm:^^e>llt&^n. ^fli*tc^3:^5mT 

0 r Yti^hmbi: o r r31CDSEtfc^i$n'5>o J^lSS 

S2 0 2©rta5cc^jTa5^s^@2 0 3 tim^umm 

3 i±gI5^Sm^2 0 4 ii^^^^^^cC^^tf^^^^COr^Tl)^ 
JS!^:^^2 0 IT^^c :$:«?i|Ti^4 1 Ommx 5 1 0mm 

1 c m' i 0 4 5 5 cm' jMCDffifflr pJ^i^iS^o 30 
^®RagBg8cr)^|g^iTBI5¥Sm®2 0 3©fig^±T$ 

f*3^]frM=»T 1 . 09^«TTWO. '7'^XvtSJ^r£;^2 0 

1 ^cK^c^ri^S^C^^-r^o Tg|l«^@2 0 3CD±{c 

^m^w^^-r>^ihti^. tm \ 2 (A) x\imm.(Dm 40 

/S=^5>/J^0a< f^^^cv'i' K->'Ix-A2 0 6^=tBS 

^ t 2 0 7 6 nr ^o- 0 . TaP¥tgme 

2 0 3C0i^jgt;l: 2 5 X.f)^h 4 0 0 "C'^C^mxiiM^CWiE 

=$:i^< T^p^ffimti2 0 3 <jm^^cir^:vyh'i^\^ftmtm 

m^mcy^i^x ±1.0 rtJ.F^rWS^ C ^ L'r:®^ 1 
0 (7) A^ $^4 0 0 m m x 5 0 0 m m CC|^^ U tT -fc , S 
«1 0cDffiF^CcS^C:t-6iMSfi^^2- 0"Cy,Ttc(^o^ 
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^'^?±M# 7 0 5 9. S*m.m5^T-tt^^?±MO A - 
2. XtiNHr-^y ^i/5':^»^^^t±^NA3 5^) ^ffi 

hmM^^7.\%W.^2 0 8^iiLr±S[J¥<Sm@2 0 4 CD 
n%UmK^kx. MiC±§msm@2 O 4 0I^^PCCi5::r 
6n/c;^^;^?mS2 0 9CDra1^T^Jt5C:tT±^1gmx 
2 0 4(D^ffi;!):^6SSi^-i^cCE;^X?Sl^^M2 0 1 (OWAxV^ 
^*r;^n{^JS^E^":7,CD-^[5^^_baS¥«me2 0 

Vc^mim^^t \^x^\:,ic.^^ij7.\xw;m^2 o 2 
tDia2_b^iitc^c^e>n/cgfM7\2 1 0 5&^e>gf»:^'xiL 

rgfm$n'2>o mmK2 1 0c7:>:n>^?'>7^>;5;t3;^ff^ 

«m@PBl(3D:3>^f^^?>XCDl 0 Offi«±rW^«:^^Sf 
^ L I M ^c^tf ¥^mSPBlco n > >7 > X ffi 
t5E«2 0 9cO3>i^>7^>XJ:0^>+^CcA^<. 
'^'t(r>m^il7.Wk%,2 0 9(Dn>^^^^>>!.C0 1 0 0 

fgi^irw-s^^o^St^Li^ c ©lite #^S-r^*cc fife 0 

4 1 OmmX 5 1 0 mmCDA^(7)±a5^tg^ffi2 0 4(D 

±WiX^m^-uw,t)xm,^^ii7.t^mL^2 o i tc^A 
f5iD#tcgfM:^'x?&^sj^;^2 0 1 ;:)^^^rcD:^f^tc 

2 0 Sic^A^ti-Smitcv;^ • 7ci- • n> hu-^- 

0 1 coracDJE:^;ESgfm7v:cDWPtcSt:f 6ni^cn>^^^ 
^>y; * /<;l/>^ 2 1 UcfiSDp^T^cofiitcplM^n^. n 
>^^^>;^ • n)\^^2 1 1 cDgfmfIiJtc^^^-r}<'^^^* 

yy':hm^nm^mo:>-mtLxmi^>hti.. srt^^f^o 

1 O-'To r v-^tLxm^o mi2<D 
(A) t (B) CCS^;^?\XCDi^n'Sr^Enr^n^brW^o jg 

jr^S2 0 2&o'T^p^«M@2 0 3 mmmmcm 
K^. cti^t±m¥mmm2 0 4tmm'j:y^2i2 

i^mmm2 i 3 (mw.) i)>hmj^tifcRFmmm 

2 1 4tcriftti$n/cf^. V :;^>^7'(pl3a2 1 b^^rc 

r±^iPp«mM2 0 4ccEnj)a$ns„ wJ-cffli^/c:7'^ 

V D^g 1 2 0 6^±iECD*P< . mmm^mRV^i:! 

:^.mcm^:)xm^umm^mMLfcm(^cim 4 0 omm 

1 b xmm $ ti r ^ . c n 6 isitsiR ^ 1 1 

mmx 6 5 0 mm^MSOAS^StS^C ^+5>CC>ftj4>Of^^ 
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R F mm^^tiLmmRF mmk (13. 5 6 mh z > 

mmiSX'm^2 7 . 12MHz ^4 0. 6 MHz. 5 
4. 2 4MHz. 67. 8 MH z m >TncDll?MitC|§ 

mbx:hXi.\ mmt;:mmm(o^m^mmm2 1 s^^m 
<NH3 ) ^M^^^»pT^o yM{m^^m^^ 

(O, ) ^Wm^^. C©{tetC. TEOS (S 1 - (O 

-CH, - (CH3 ) 4 ) ) m<DMW^'y^^wmm.b,^ 

'^^A (He) -?^rJl/::i^> (Ar ) . ^>^> (Ne) ^(D 

^io7.(D^, 7\m (H, ) (N, ) mt>mv>^ti 

[0 0 9 6 ] H 1 3tiEI9 7^M^ 1 1 tC^L/cTFT^ 20 

R T A ffl^C^JS L /ci^^CDm^ii2(DSBSKffi0T'W 
-So a 1 3 tC^-r^^tC$S^ft^ 1 3 0 ^ v^> if 1 3 
1 C7)±a5tc:5^^. 1 3 2:;&^leg^t^. CCD:^^?.^ 1 3 2 
^/r L r R T A ffiO ^ > :7* L W — -tIctO^ 6 X 

Jl'=f-(7)7fe^^>'t'^- 1 3 3±C0a^ 1 0 ccMi*-r^* 

tirgf^ . 2 5 ^ciis^:>6 4 0 0 -ciisccjjni^tti 

-So StPBa^i soccti^A^i 3 4^/M^rr>'U3> 
^cfi r:<or:^- JlT^^tT t>n ^ . ft!^ ^ > L ic (^J^i^ 

[0 0 9 7 ] [Hl^JSWI] ^1 4^^fflt^r*:^B^CD 

il2cDM^:^r£^^i^^Lrg6. i^ai4 (B) ^c^ 
•rXfM;C)^61l 14 ( E ) ^^.fK^nm^^m 9 7!iMEI 1 1 40 

[0 0 9 8 ] .■$;pi|-cci ^ -rn i 4 ( a ) ^cm-^m^Mm 

C<7)SS 1 O^T FTSj^S^l 0 0(7)U- Kn 

^^1 7 o^/rbtrMJi^^i 5 OCCA^h. lO-'Tor 

'^Wrm 1 5 0 t^hm\\.mmM i 4 o (-y^x-^c v 

DS^S) CcM^AT^c 

[0 0 9 9 ] (lg~XfiS T 1 C ) 'Jf^xM 14 ( B ) 
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l^-C. SSMSj^J^^ 1 5 0 'Ot^hm^ 5 0 "CiDajg^ft^ 
T-C\ »S 1 0 CO:^ffiCCi¥$7:)^2 0 0 n mfii^<?)>-U 

>itfbli30^6i^j:^m{?Si3ii 1 ^'/^xvcvDrSoc 
xi urtsPd^E^^y v^><b5^M;^'X(N,0) icD?g 

[0100] ^orsig 1 0 ^i^mcmrmrj: < mim 
mmmi 4 o;^:^eiSiiiM i 5 o ^/ruTii^tiMfi^ i 

2 OCCtSEA-T'?). CCDjf^ttMS^ I 2 0P^T1^T;L'::i' 
yi1':^^'^iy'^Srrt^c^i.>xmUMm-^^^ 1 5 0 "C^^^^^ 
^^4 5 0 'CCDSa^frTTrSM 1 Occ^MCCil^i^^e 0 

2^:7*^XvCVDS5tCffiDff^^-r^ (4^^<*M?fJi?S50: 
mSTl 2) o C<Dm(OWM:^':^tLXUm^^ti:^i^'y 

[0101] :>xccss 1 0 ^MTtnmmm i 2 0 -^^^m 
m^i 5 o^/rLTfSB^ft^i 3otca^A-r^c ccorei 
s« 1 0 ji7t:t4is!La^ 1 2 0 ^mmm 1 5 0 so^js 
B^afb^i 3 o(D^m&. mE.rxmmimwm»^^ 
m^^nxmK^ . :^mam^titj:iK is^aitm 1 3 0 
x:{tmi4 (c) (>c^.-^mt^c^:yy'L-/)^^mm^rih'm 

lil 2C0:a>^d:< i^«MJi^. (^^lET) . Xt* 

7Kig:^'x^w#Hm^- 1 m.mmi^:i±(oy ^ - = > ^ 

:^'X#HS (1 0%fieCD7k^;^^X^WCOT;V:3>;^'X 

s^i>r?ggs*£B^fbt-^ (iSH^fb«!iiisT 1 syMmmm 
mm^m^mmis^itsT 1 3 2 > „ ccdb^ss 1 0 cd 
mm'p^m^m'i 2CD*ffiE*u>^xh^-e?^^^nr^^ 

(O^mm^ 1 2 «^^^br(7):^$*^gA^^^cC < . ®i6r 

as 1 0 (D^ift^c i 4> ;^cc -yxmrnmrnmrnm^^c^ 
^„ c Lr¥2if*ji 1 2 [mmm^uitx^mmmM^it 

[0102] excess 1 0 ^Sa^fbM 1 3 0 ^j^^mmm 

I 5 o^/rbTjlJctt.^ilM 1 2 0CcM^A-r^o COfeT 

1 0 t'jssfb^ 1 3 0 j'j^^fisi^^ 1 5 0 Ramivn 
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S T 1 4 ) „ 

[0103] m^^rmu 1 0 ^ AM^cBg-r^^cC < . mit 

1 4 OCcMA-r^„ atfbtt5«:®^ 1 4 0 -c«7K*:7'5X 
mL. mimmsT i s^if^. jI^^^-^^'-jwt^d 

MO s^M^wf himm^m^xmmf^cjimt^ 
9 9 %mm:i±^mt l < . x-^mmmo^KMcM 

1 To r r TiT^iS-^^C 20 
ti^SK^S^S 1 0 - ^ T o r r g^J: 0 iSX^rW^* 

[0 10 4] 'A^cm 14(E) (.c^r.-rm^cmm i o 

0 ^CcDfiS^ff^Tr\ mm 1 0 ©^S^Cif^ l O n m- 
5 0 nm<D>>y n>^>ftlg;^»^e>^j:^^— 1 

[0 10 5] (m:ix?MST2C) ;j^cca^i o^^fb 

^mim 1 4 0 1 5 0 ^^LX:iSFBitm 1 3 

o^cmxr^. issfb^ 1 3 0 r [ia 1 4 (F) cc^-r 

1 ooy±m^ct^^^xmmt)M.-^^^ti'^^-'xm^. mmu 
tLxrx'ym'b'^Wi^'^. ^(D-ii. M.mDmMm^7Km 

-o->K) i)y. m^us i - o-\\mt^'ofc\KPMc?\<, 
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*rlfOi. l^-y- hJgi^Kl S^MOclf <;SS^ii• 
^*^^aT^^rW^Jl. m2 9tm3oxmmLfcmn^ 

0 mLxmw(Mo:^Mmmmmm^ry'^x 4> j: i^^o 
[0106] gi-x?icDi'.iifln^Mii^iSR 1 0 '^m- 

jt^gi 0 o:^^6JtWL.r0i 5 (A) ifcm-rMMmm 
mm^m:^m^^xn'oxh<i:i.\ c<D^MmmMmmm 
iximmi oowmy^\^ (^^wxoy^m <D±mm^ 
^rmmcitn^^'ox. s^imv^>2. m2^m'/- 
>3. m3i^l^y->4. r^-;i-y->4. s?:/^- 
v>^''/->e^m^htixm^. xmmmms^m 
v->2^4t,at\^-^mm^tixm^. r^-)vy^ 

( B ) (^C^.-rmccmm 1 0 tC^-r ^x;^;b^--:)tCDMJW 

mmmm-^xm^^. mmio<Dmmmmc!tcx 
<DU^y''^yT'<Mtmi 5 (O ccinr^tcr^-;!/ 

> 5 own WifiCcS^ti- ^^ISaS^r ^ - J\^MM tLX 

[0 10 7] (m^XfiSTSC) ^XCCSI 6 (A) 
n^-r^ccH-y- hffi^^ 1 3<oaffl^c:B^f^covx^7^• 
^->(DUiy7. V'7 7.>p2 2^?f$^0. 0 1 6 (B) 

n^-r^^cm-^'-- vmm: i 3 i^^^^M 1 2 :t h 

[0108] (mPHXfgS T 4 C ) 1 2 ^ 

m-f-v\mm \ 3cc>t^L--c:7'^xvcvD^a^fls 

1 ^ r 7K^ :7* ^ X V ^ BS 1^ u -r ^ ^ U r . 7K b ^sfi Ji S 

2 h L 3 ;5^||XX|i S T 2 C {^^M 

mmm ^c'^\.^xi\m^nim^c^mn^cn'm'h7\^m 
m'cmm(imn(o¥- vmmm<ow^xhu\t2'm^'-- 

hnf^^W^^t"^. :$:Wrt^/1^7&n 0 n ni^5 0 n m 
bMV^<OX. 3 0f>fMa;!>^6 2 0^fiarJ:C^o 
[0109] j^l^m 1 6 (C) ^CfrstmcW&c^W}'^ 

i^n 5 0 "c/;^e.^H 5 0 ^zoyms^M^yx . 1 0 co 

^MS T 4 2 ) o 7K.SfbiiHIlchm'2 imBM^i?S.^iMt;i: 

mm% 1 4 icfSoTM^ti., X ■> >>gi^5>-c(^»m^ss 

fSm*^o .mxy-- H^fe'fM I 4t';i:TFOS^^;^i>r 
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^^':^^m^>xhB:i^K 1^ 7K ^ r?' ^ X V (D M W <b 1^ z: y 

[0 1 10] (mmxmmm-JM) mma-i^xm^t 
-r-<r 3 5 c^ct^T^ss^f+TriT^. 1 6 
( D ) (^c^<tmt^c&m 1 0 a.:)±m(^c ^ > ^ ;i.^SBi^c7:»2M 

m (mmm2 1 ) ^arcvD^^ccffioT^ff^^stB*^. lo 

;X^CS1 6 (E) (C:^f:-m^C^mM2 1^-7 ^hVV^' 

^im^mi^^x^^^-:^i^^*L. muf-bmmm 
mi 5^-^::^^ tLx^mwmi z^c^^Lxm^^t^jy 
mi 2iat^'- brnm^ b^cMLx^^mi^m^cv-x 

[0 111] ;x^c^i 6(F) cc^-r«oce>yn>M{b 
r3oo'c. \\^mm^M(DmMM^^ijUi.K &xLfcv 30 

[0112] m^mvLm:ir^cmm'^^^^'rt\<Dmi)m 

l^cm^Xh. TFT3 0^^ffi^^^/^';^;^CDT^f^^ 

xrnm^^. XV"'^ • KuV>^@2 ocD-^^offi:^ 

ecDF^gy- Fm® 1 b<o^umcWim-r^mmcm&m.m 
[0 113] {mimmm<D^m}m c<o\Mcifm(o 

TFTomi^-fH^XUm—lVM^T 1 CACm^X. Tliil 

\wMm 1 1 ^B/irSL T /j^en-^T^'- vmmm 1 3 ^?f^;s 

'r'&igt;t:^S I O^AM^cHS^^jri-'C'^t:. ^l^eifMi I 2 -so 
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CC^HXIM S T 3 C r4^^f4^M 1 2 ^ vn* - ^ 

xm:<<Dx\ '=^m{^mi2<omm\t\y'J7'^vxw^^n 

m\xmi)'^m'^xm^. ^^cxm§h\mmsi: \ 3t.cm^ 
x7\^m\mMs T 1 Ajku^mmms t i 5 ^t-?^.^. 
^ -v- ^oniii^s 1 7 F j^i^)^ 1 3 (onrntrnt^m"^ 

sTi4^tf^'Sc c(i:>^m'mm<oy^my''y^'^!^mx 
±nfm^^m-^cn^mf)^WA^. 4£^ftMiocDmM 
e^fSj^f^^^-r^. ^n&TFT©:t>M?)ft-^B9fa^ff 

[0114] Xl^nXUS T 2 CTiSm-^'- M&^M 

\ ^ i>mmtr ^oyx . ^ti^mv^xm^i^fcTVT^ 
[0 115] mcmmxnsi: Acx\tm~^'- vmm 

m \ 3^C7K^lt^iiST4 l^tf^:^. mZLTMSTZ 

c x<Dm.mmmmxi}m ^ntct^ ©^Mb^tntg-r ^ 

X4^2ii*Mi 2^/^•^?--x->^'-r^i5^l3 

^^^fo/c^^^ct**2i»^ 1 2(ommm^m—'^^- vm 
mmizi)mhUi.^i)y f-v'm.mibt)&^mnm2 

Ml 2(Dmmu^mz.¥- vmmmv 4-c^^o ^nss 

[HlDS^l OicDfitiOTFTiv-a-- Ft^^iS^V^^ 

[0116] MfCXI^aXfi S T 4 C JiiP^CJ-r-^T 3 5 
O'CCD^aa^ft^rr^f^^^. HX^-- FJfeMlil 4CCrt 

1 A^'B^s.i^fcm^^cMuxcomm^'uot. ^}t)xm 

m^. m6^c:^mx{tmii'f-h^mmi A^mu^cm 
sn^cc^(D-c. 7mf)^^^LtciKmx^^bfcttm 

[0117] m:^mx{tm-'f^- hmmm i s^Bf^b 
feme T F TM^^g 1 0 0 i o u m u . 

Lfc7HmitmWST 1 4^^fb^LiiMST 1 S^kTAtLfc 

1 0 ^^\^(^cm^3 m ox^mitmo)^': ^ - > ^'^t-T-c ^ , 

^ct:)?^ W;£* i m DXgCC r T F T ^ f^^ST hWn^ 
rW^o filT«i^j:XfS^f^fflL/cia^. MOS^^ffi^y-- 
FlfeMfli('^^.^*M^0>^ cfc 0 tS:^"^ [Ff] DXfiSJcC 



(19) 

^w-r^ TFT i:mm.^r^miim^^. 
[0 1 18] [m2mmm] *^jr^f^#xfMc7)i^m i 

[0119] (m—j:Ms T 1 D ) :^m^^tm I 7 

mmoymu i o ^mm-r^. ccomm \ o ^mmtmt 
^tifcmitnmmmi Ao\^^cmmb. m 7 (b) cc 
frs-rm^cm^umm^ i 5 o -c^^ 4 5 o ^cou^^ lo 
f^Tvmm 1 0 (D±mifcm^f)^ 2 o o n mmm.<Diy v 3 

mmmi zot^^^L. s^i o^r>'U:3>^':^^^tfS 
ffTccs^i^rs^SS?:?^*^ 1 5 0 'c-f)^hm4 5 0 'ccdu 

[0121] JK^mm 1 0 ^AmtcBg-r^j^cC < is^mit^ 20 
1 3 0 tc^-r„ fs^fb^ 1 3 0 vim 17(c) cc^-r 

m^>:7'L:^^6P.S*$n^]gx;^;m^'-'5^ (RTA 

yt) ccffioT. ^2»f*Mi 2(7)^;^^< thmmm^nm 

43 (i^IET) 3lt3:7KS:^';^^WSH^^lMlEJy.±CD:^ 
:f ^ > ^iJ:^WmM ( 1 0 %SS*?S<D7K^:^'X#W 

t^fb-r-S) (;eB^sfbmsT I 3/miijjDf^^iG^iiocts^@ 
WSa^afbs T 1 3 2 ) . c cr^.iljjn^*iisccffi^iitg 
$s^ibsT 1 3 2ccR^xMm^xityi^m^'^^mw^m 

tl^lMffi«±co:7^-^>y:^^;^:^HM^<b^-^/c^^ 30 
Kfbt4#HM*r(DU-if-M*f^ic«<^Si*tSS{LS 

[0122] ^xjcsR 1 0 ^i^Mi^cm-rmti: < mmm 

1 4 0 CC^^-To K-fbttA^LS^ 1 4 0 r^^^ 1 7 

(D) ccij^-rifccsKi o^MET^ciagurs^ajs 

1 5 0 •C:0>6$^4 5 0 'CCD^ag^ftTtfa® 1 0 (D 
^ffiCClf ^ 1 0 nm^5 0 n m£7)V U i:^ >^fblSi3^^^ J^j: 
^m-^'- HifeJ^l^l 3^:7'^XvCVDjSCCtfc0ffM 

f-s^ (m-y- hmmmnmmmsT 1 6) . co^- 

[0123] (mz^'SMS T 2 D ) Ai^cm 1 7 ( E ) tC 

^-rm^^sf^iii 1 2sc>'ii-^- h.miii 3tc>PfL 
r:miifln^ffi® ^t-r ^ c c <7).^.iijjn^MiMr 
1 2cD^Sa^pfb7:?^§n5>iKr('SW^/;^-iiiiM-r^„ if-^Jip 
mMmvixmu \ oo)~mm\^:t-^'mmTfoymmrB^ 
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imm^nit^ 1 3 0 ^ykmi^:^^^nm». mm:^^^-^ 

[0124] (.HHXfiS T 3 D ) IX^^CM 1 8 ( A ) 
^-XD\yi>7.h'^:^^2 2^nmU.. Ell 8 (B) 

^.timcm-y- hmmm i sao^^^^f^M 1 2 :t 

[0 12 5] (||HXfiST4D) ;X^cai 8 (C) 
^•r^CC^-y-- hSffi^M 1 3 CO^M^^ET-CCD K ^ 

^^f^b-r-S). c<Dxmxii:i:m-'f-hmmmi 3<^ci(^ 
c c xitm—f- h ^fe^M 1 3 <Dmm(Dfy ^ x 5^ > y 

-T'ScDr'. x«:;^>^X?lCc-C^^f*Ml 2:^5t^^5n 

(CF,, NH,. SF^^) ^ffll^r*>MC^ 
crih(Dx.-j=^>ifij7.^^ {C, N, S. F^) 

t)&h. ^nteK-^-f X'v^>mi OmTo r rSS 
[0 12 6] (mSXgSTS D) ^EHXSST4D^C 

m.^x^%^cm—'f-vmmm\ 3^c?+Lt:7KS:^"^x 

-^^mc.. Il-y- hJfe^Ml 3tC7KS^b«!liJlST4 

i^tf5. j^i^r^i 8 (D) cc^-r^iu:SSiajg:^^*^ 

1 5 0 ''Ci)^hmA 5 0 "CcDSS^f^Tr. ffi^S 1 0 CD^ 
ffiCC>'»J :n>^fbl^^;:?^6i^j:^^xy-- 1 4=^ 

)i£iEaJlS T 4 2 ) „ ^(om^^mWm 1 2 tS-€-O^MfiJ 

m>mmw^t^mr.¥- nmrn 1 4ccfSorst^n^* 

[0127] (I^SXfMyj^cDXfi) Ctil^P^OXflt^ 
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[0128] {m2mMm(D^mm) ccDiiic*^)© 

ST 1 Bx^m~f- vmrnmi 3^m^&hxm.<<ox^. 
xmi>m. mxmmitmmmrm^^m'r^. 

[0129] ^fcM 18(A) CC*-r«CC^^(*J^ 1 2 

I 3(Dmmf)mm^rL^f)K mmjMSTAux^mi 

8 (C) ic^-r«Ccm-y-h*fe»^l SCD^M^K^ 

^m—^-Hmmi 3:^Mco^^xv9^>^^'uTg^ 20 
[0 13 0] \_%'^wmn%\. ^-^mmx^x-niy 

2^]5^^!liSMT'S(?:)r\ ^^a-r^xiiccoc^rE'ia 1 

[0131] (|g— X^MS TIF) -^mx^m 1 7 

(A) kcmTm^cii^'mm<j:>w§.\ c^^'mmmt^ 

(B ) ^cirs'rm^cmm:@Lmm 1 5 0 "ct^hmA 5 0 "c 

co?aS^#Tri^Ur3>^{tM/)^6;^d:^Titiiffiaiii i 

m) . 

[0132] m^xmm 1 0 ^i^w^cmrmt^ < iiTctt 
^^la^l 2 occ/^L. T;L':^>;^';^i>^^>^^^iSE 40 
Ttc^^ur. mmus.f^^m 1 5 o''c?;?:>*b*^j4 5 o'^ccd 

]^i 2'4:y^'yys'-^cvDmcmBf^th (^mtmB 
)5;^iMs T I 2 ) „ y^^cSlg 1 0 ^i^mcm-rmrji^is 
^nitmi 3o^c^^o. mi 7 (c) ^c^-r<icc^>:7'L 

^^f*:iii 20:J>:^^< i^^ffifi^s;^^! mE.r) 

•r ^ ( Sa^H f Ji s T I 3 / u - -^r-mrmoym^m^^ so 
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ftsT 1 3 1 . xitMmnmm^mi^citi^mm^^^its 
T J 3 2 ) „ ixi'cm^ 1 0 ^:^^ccHB-r*^cC < mimm 
Ji^ 1 4 0 icf^L. a 1 7 ( D ) ic^-T'i^^tca^ 1 0 ^ 
i^ETtcsf^ L ^ ^ . uvzi >^f bii;^^ m- y 

-y-hmmmmmmmsT 16). com-'f- hm 

(otm^ {y\.^m^9ttmmxmh. 

[0133] (mnXfiS T 2 F ) ^XCC^ 17 ( E ) 

^-r«cc4^zitf*ii 1 2 V tmm 1 3 cc>[^ l 

rm:^»ni^.^M^lT^o c(Dxg^^ii-x^iiiis^ (S 
M^^^atcBS^j^io x^-^xh. imm.x (ss^— 
s^fmtcBB-r) rwor^fijt:^;^^^^ m^xmn\m% 

m^TMx'immKmmm^^mm^. m^m^mit^c 

[0 13 4] (mHX?iST3 F ) ^Xi^cmi 9 (A) 

^-ycou'Jy. 1-^x^2 2^jf^^b. 019 (B) 

frsrm^cm-y- hmmm 1 3 tmc^mi^m i2^y 

[0 135] (mraXfiST4F) ^XtC^l 9 (C) 

2 cD^ffi im~y- hmmm i 3 i^^ftM 1 2 copa) 

1 4^?f^^*r>E>o -ecD^m^^^ttii 1 2i^^co^Miij:?^ 
e^wjffi^^o^^x^'-- ym^mi 4^cfis-^-cH*^n. x 

mm(^atm^j:mxr^m^titcm~y- hmmmmm^ 
y y i\:jmm7mm^(Dmmx:^ ^j^^^^Xj. wmt t> 
xio^om^^^ 

[0136] {wmTmm<D'iM) ^kxm%<DTM\x 
HI 9 (D) - (F) ^cmTmM^mimm\tnmx:^ 

[0137] {m3mmm<j:>^un^) mmwmuy^xji 
-Mx^mmi^icmm^mi^mi . 2mmmtmm^cm— 
xgsT 1 FriiTflfiffiiiKi 1 ^y^mi^xiPhm-f 
- vi^m 1 3 ^i\m~thmt.m^ i o ^i^mm^r^ 
t\ ^<o^m^m{mi2(D^m^ym^m.mmmM\t 
mrMmmm^j:Mx\m.mm(D 
mim\ty-vi^mm.^^^imL\yX-\i^. ^^^mwmmm 
xmitm^BJ^-^-^. U'ox^=^mm^ 1 2 tm-'f- v 
mmm 2>(Dnmi^mm^nxm^t . wmmmmi:^ 

xim^. cn^ct^Lxi^mmnx{t^m\tm\ 2tm 
-tr-vmmmi 2>o:>mmim'^xm^im. mmim 

[0138] xm-^y- hmmmmm^^c{mmm-4:m 
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xmrnm^m^ i o oo'^cmm^mt-^^^) cc^^urw 

Te^(Dr\ xs^i^ss^ 1 0 0 0 "ciis^^sifga 
f b L r i> ign/c^.m^#tt^ w-r ^ t f t ^fm**^ 

iaSTS?^ 1 0 0 0 ^cm^^i^(DMUy'^'^:^^cmMt^^ lo 

[0139] HCcmiZHX^iST4 FTi3:4^^ft)^^ffltC 

mm-y- hmmm i 3 i>^jnM5ti. m^itmcom^am 

[0140] [^(Dmo:>T F Tm^^m<Dm] 

rmi^mm^mmT^^mxmm Ltc^K m2o tc^-r 
TFTS^s^g (Mmmmm) ^m^^^x^^i.^ 
[0141] m20{t:^mMo:>mmifcmi.>^m<DmM^ 
TFTmmmmoymmmf&mxm^. c<Dm-^^f^m^h 

m^C. TFTMig^gl 0 0 ACC^itiilP^*:/ hTFR 

fjS.'pymimmRz^mitmm^rr ^:^cd,^s^c hm 2 

-S3. S4. S5. S6. S7. SS^^tLXmUL 

xm^o mi^-\^tiv^mLL \ Rz>m2a- 40 
[0142] c<Dm(cmf&LtcT F Tmmmmi 0 0 a 

tCS^l^T^ 1 ^JSFiIC?:)!!! 14 ( B ) 14 ( E ) ^Cjh 

[ 0 I 4 3 ] S T2 0 t^(C/)StS s u b I s u b 2 0 
mm 10) 4-1^ 1 n-- F P ^^L L 1 Cc)S$A~r^„ 
:-X'.Cfiit a rt^" h T F R(';t 2 0 fe<?)Sffi s u b 1 - s 11 

b 2 0 ^ 4 2 5 vrnmi^cm^m^ titc^mmmmp h r 

*a -MM s u b I - s ti b 2 0 om ti'^'^imMf^. so 
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M P H r 2 0 ^ n r I ^ /c^ ^ L r 

6. ffiii^n ^f<' '7 F T F RJd; 2 0 \^(DmU s u b 1 - s u 

[0144] ^^-m^^mm^cnu 1 \tm\U(o^m^cTm 

'r^fci^:>(oPECvDmmtbxm^^ti. v-^y'^u 
m^4 0 0 'cmmcm'M^nxm^o co:>^mi^f&mm. 
CHM 1 i^cmx^tifcmm s u b 1 ^^M^gaj^-r^ 

ig. i^XM^DS/Efb^^^^^gWtCWTCC^T^^ 

ll^^^'Xil^S - 7 0 0 0 SCCM 

•ty>'5'>:^';^SM = 2 5 0 SCCM 

St} = 1.5 T o r r 

MM^^ = 2 4 mm 

RF^;^ = 0 W {:7*^Xv^?BjSU^.cl^ ) 

fijr^ = 30 # 

^cs < c ^x^c^^f$;siisc H M 1 \^xmm, s u b 1 © 

^ (01 4 (B) #&S) o CCD^MX^^^«Tc?)^f1^ 
5^;^';^aa = 7000 SCCM 

V^Vr^'XSita = 25 0 SCCM 
l^t) = 1.5 T o r r 
SKPflPB = 2 4 mm 
RFm:^ = 90 0 W 
B#Pb1 = 6 0 # 

-Ct-r e>o ^cOfSI^S^ s u b 1 <Dmm(^atm^:f)^2 4 0 
0^>^XFP-ACDv";33 >^{blii?^»6 ^TifeiSa 

Ml imm^ti^. A^c^=^mi^mm^cHMix<Dj& 
m^^^^K)^^^>^ (.c^mimmm c h m 1 p^x&m 

s u b 1 ^3:«rc7)^ff^ 

rJt'n>;^;Xi^fi = 6 5 0 0 SCCM 
^ye^5^>;^7;=;^^£M = 7 5 SCCM 
B'J:) = 2.25 Torr 
MM^m = 2 4 mm 

RFm:^ = 0 W {y^'y:X'^^nmVt;:i.K ) 
B#Pa1 - 30 # 

ccg < . ;>:tc4^^f*;sM^c HM 1 xmm s u b 1 coa 

ff^^f -S (014 (B) #M) . C(D^jiiX|i['SJi^T(Z) 

TJUn>;^^X?jKS = 6500 SCCM 
^yi/^>:^Xjjfta = 7 5 SCCM 
Bt = 2.25 Torr 
SKrelFi = 2 4 mm 

RFM-Jj = 600 W(0. 287 W/cm^ ) 
P^PhI = 2 8 0 # 

[014 5 ] imcmM^yr> F T F Rt;t I i-moymu r 

u b 1 ■i:^mWf&mm C H M 1 6SiPaftMC R Y S i^C 

mAr^t±^^.c, 2feRcoitRs u b 2^r'f^mmmp 
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« s u b 1 (^ciD.r(0^?¥ 
•^'\^y''^U& = 400 °c 

7i<imtfxmm - 10 0 S C CM 

Kt) = 3.0 T o r I- 

U--^- = K r F (2 4 8 nm) ^-t^Vtr-'A 

U-if-e-A^fiirtii 100 Mm 

^-1f-CDt:'-^x^^;^^^•-Se = 2 2 0 mJ- 

cm"' 10 

U - -^-mm^fi- = 9 5 %mf3i (bum/iy^^^ 

h) 

IfeJSiaSI^ = 2 0 0Hz 

mm = 4 0 0 *b 

x^u-'^-mm^mK mmtmi 2cD*S0^afb^tT^ 

(014 (C) #M) . CCDPel^^ftfiXMMCHM 1 
ffi3llSn/c2«(S(DSSs u b 2 ^imiliO^frr'i^'; ::3 

m i^^mwmi 2) mm^ti^. 
[0 147] i^K^cmm^^r^ y hTFRtsitj?g(7)a«s 20 

ub l^lS^^b^CRYS>^^^6^E!L^i^CHM2tcA^T 

TFR{t3^m<ommsu bs^'^mmmMPHR-/)^^ 
[0148] (iiimmcHM2u:mM^titc 1 tftgoaig 

s u b 1 >&J^TcD^fr 

■^■\z':/^U& = 400 

7Km:^'XiSfi = 1 40 0 -SCCM 

S.tJ - 1 9 0 mT o r r 30 

mmmm = 12 mm 

RF mt} = 100 W(0, 0478 W/cm 
' ) 

[j$rBi - 1 8 0 # 

x^ymimmf^ mi 4 (d) #bs) ^ :^X(^mmmc 

H M 2 Xroymm^n^^m 0 a -S:^^ciiiS^^C HM 2 
F^r-S^s u b 1 ^Ji^TO^f+ 

mmtfT^mm = 3000 sccm 

ff ;^; = l T o r r 

SMSm = 1 2mm 40 
RF^:^ = 0 W (:7-^Xv^?fJ^Li^j:i^ ) 
DSPbI = 3 0 # 

^cm<. ^^0CjaJlSCHM2F^ri t5(@(DS^Ss u b 1 

v-^y'^US. = 40 0 

= 3 0 0 0 S C C M 
E.'Jj ^ 1 T o r r 
ffl'^ralPi - I 2 mm 

RFm:^J = 9 0 0 W(0. 4 3 0 W/cm^ ) 

= 3 0 # "50 
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-CmfLMfi^r-^ (1114 (D) MS) „ ^j^CCCilLJl^c H 
M 2 rcoM®^ fl^^ t'J ^ X. ^ ^ ^C® il^ C H M 2 ^ 

T E O S mm = 6 0 SCCM 
^^r^'XiTtS = 1500 SCCM 
= 6 5 0 m T o r I' 

m\mm = 12 mm 
mm - 3ot> 

i-r^o ;r.!;ciE!iil^CHM2t;K«s u b 1 CO^K^Ci^ 

v a >mitm^^ hu^>m- h mmm i 3 ^^mf^-r a 

(^14 (E) #M) o CCOXSm;^TCD^ft^ 
TEOSi^a - 60 SCCM 
mm:^:^'&& - 1 5 0 0 SCCM 
Kt} = 650 mTorr 

mmsm = 12 mm 

RF^:^ = 900 W(0. 430 W/cm^ ) 
B^ral = 1 2 0 # 

rif^. C(7:)<i(cL'r^fiii^CHM2F*griJSt^s u b 
msB$PBit^3 9 o^PbIt^w^o c<Dm^mitfsm^cu 

Ml CCjS3^$n/c3tiOcDS«s u b 3 SuaiCD^f^r 

^>un>^lbii (Tift«iiflii 1) Ri^T ^ )i^y r:^iy 
';:3>M (^^f*pi 2) mm^n^. x^^^nitmc 
RYS(^cmm^tifc2^mo:>mms u b 2cd^»m i 
2{tmm(D^n'vu-'^'-mm(^ci^^^¥Bit^m$ti 

ho 

[0149] yf^cn^^DilLT^^^s u b 1-2 
[0 15 0] (MCCglJCDTFTiJi^^grtOM^) 0 2 

^m^c. T F T Wjts^-s 1 0 0 B ^cum^(Dmmi5\^<D 
i:im\i)^hymmc\^i)^'oxm i kp ^^l l i 

B. HIMSSCHMI B. ||2®il^CHM2 B. 0 
3^aii^CHM3B, 1^2 F P ^ML L 2 B:^SC 
coiiiit-cif ^^n. Cn6Oj0;iM^^C?:>PBl^C^^S^-^ V ^ s 
2B. S3B. S4B. S bBi^^V^ htiXm^. ^ I 

mm^c¥iU\ B tm 2 mm^cuu 2 "B-Bi^m 3 

^C HM 3 B i;c^iP - ^ rJ >--^T^ffiU/cS«il^S 

co^^n'^mv^hnxmh. 'ammmmm%meic i 
- e X 5 immi.. c ci)^hmmw^^mmmmm 

PC l'-'PC5 t;P^T6*CCffi'or.^SM^<7>f^|£^ 
PjZE®' 5 P G I P G 5 ;-cffi r a S£.|^,4i*^ 
[0151] m I P-* KP-y^^l-K I YM.C{XmROM, 
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[0152] mimm^CHM 1 B{'iS$;05 180cm 

M 1 B(D\^^mmmtV- > z 2 i Rz^^&mv- > z 2 2 

tCtHEa-r^{4g^C«®2;?7X2iA^G 1 2RV'm3tfX 

II 1 ^ii-^ ^ K c H 1 mm urm^o mmy- > z lo 

2 4CC>ltLr^iU-1f-|g^SLA 1 i7^^^^LA2. 
[0153] ^2®fi^CHM2 BtC{i7K^fLV'->Z 

3 1 ;05tt^^n. c<07mitv-yz s i co^^isffliM. 

^ C ^aj^-r a»«CC R T AfflcD ^ > :7-)fe=^7t:^AP Z 

U2 B<D\HyKmitv->z 3 1 (ommwrnmr^iiLm 

[0154] m3mmmcHM3Bi^amit^/->z4 
iRzm^mmmv->z42^mfSL^tixmSo m4 
$mmcuM4B(D\^mit'y-yz4 ucti^-r-ses 

CC^S^f y>#fe^^GF7:)^iiJg$n/c^5;^^X2gA«G [ 
57;>3g^,^U. CCD^5;^'X^AWG I 5CCti|?2^iSli-^ 
KCH2?!;^^?^LT^^. X^>fbMffM^/->Z4 2 

mGG-f)mi^^rifcmeiixmx'^G\ 6f)mmL. c 

CD^6 ^'^^A^G I 6 3 F C H 3 Jjj^lg 

^Lrg^o 30 
[0 1 5 5 ] 1^2 a- Fn';'^^LL2B&c^ia^(Dtli[ 

i^mm^tixm^. 

[0156] CCD^CCttfiSU/cTFTMji^^l OCR 

^m^>xm 1 nsfePdcDiii i 4 ( b ) 1 4 < e ) ^c;^ 
[0 1 5 7 ] ^-rs^i";; 1 B^gfi^. 2o^x<Dmm 

s u b 1 - s u b 2 0 {mm 1 0 ) 1 a F P V ^ 
MLL 1 BCCS^^y-r-So y^CCi^^- 1 B^^ID. 40 

T^^Al^G I 1 5^»^6r;U::J>/7K^ (*^- 3%fMS) 
rl^Mf*^^ 1 p - Fa V ^^L L 1 Btc?iA-r^, BE 

-jommmmpc iccteom fp 1 b^ 

(Omt}^ 1 a t m^Ii^;0^e>5 a t mm^COmmcOKJl t 
■r^„ 1^1 P- FP ^^LL 1 B|^^CK^C:t^^^(D5J 

(immCHMl B--CHM3B(DmSE.-JjiPl a t mfl 
e;0:^6 5 a t mllgi /?S^tiCCE;^|ISI^^^ P C I ^Cffi 
ili^U . ^CDf^V ^^ yd^S2B •4:rmx 1 ti(@OSIfi 
s M b I I Mfl^CHM I BtcW^A-!r-&o SO 
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[0 15 8] mimmmcuMi Bx{t\:i-^(^cimm 

Ksub 1^400 "Cmt^^cmm-^^o s u b 

mmmmmcoNi^cm i cmxmmcDmmxmm 

^mmmi':j.±mn^.^ti^m('C i s o c mmm:x±xm 
mms u b ,1 \ f&m^ -7 fc h i cdt:^^^ 

(lSliV->Z22) «i^^tlT*/c6. I^3;^^X^ 
AlfG I 3i)^^ F y >-^>^5 0 0 S C C M*MJd¥2gA L 
xmif^m-^^-j FCH lCD7^y -7 F (112 0 (B ) . 

(c) #Mo ) :^>>6«Ss u b 1 ccf^c:^^:!^*^^. i:xr 

Si, Us 3 S 1 4- 4Hj 

IK^O^e^^c^^^f*]® 1 2^:ff^^-r^ (01 4 (B) # 
M) c C(DB#^2:^X^A©G I 2 ^E.^iT JbP 
y^>^> (^y>-^>= 0. 1 %^Me) ^^A-r^. ^ 
2 i7:AmA'SG I 2 l^iv'i' 5? S 2 BOffliJCcS:C:frW^ 
CD-C. ^M-^ 7 FCH 1 X§^^bfc7i<.m^^)^^(D F y 
i^^V^O^rcD:^':^^^. mi ^EOiS^CHM 1 BF*g^S 

^-v^;; FCH 1 iSSs u b KDfSma 1 mmliS- 
bmmm^^cmtctixm^ . >^ y '7 Fipi&S 0 . 5mm^ 

S-2mm?isrw^. ¥^f*igii 2 7;^^?f^^$n/cas 
s u b i{t^(Dmum'/-:^z2 sifcmm^ti. ^cx 
i^^ommmm^^^i^ifc^^. iSp^fty->z2 4cc 
SS3t^n^o is^^itv-yz2 4x{tmms ub U3:4 

1 4 (C) #M) o c(Dm^cur)i^zi>x^yiy^>^ 
Fyv^>. 7Kl^^timiS0iIl^CHMl BF^^StStS 

myf\^(fcm^y^±&m-f)^hTi[Mm(^cmti^(Dx. com 

[0159] J£B^B{t?:>^^T btcikzy-^ ^ S 3 B^ia 
C:f. S«s ub l^m2*n.^^CHM2BCCj|!Ei^-r^c 
m2in:ii^CHM2 B tJ^4 :^';^^A^G 1 4f)^h7\<m 

a t mUm^^h 5 a t mliSr . 7mcO9^mt0 . 0 3 
a t m?iS7j)^e>3 a t mfiS) ic^j:-:>rg^<bit(c. t: 

-^(^m^j 3 5 o'cfimcjjnift^nr^^. m2mmm 

CHM2 B-Ct3:Sffis u b 1 ±CC?fJ^$n/c^^f*JP 1 

2 R T A fflCD ^ > ~7'7fc^ 1 #!MSgt:f , S«ffl(D^ 
" MUm^t 6 0 0 ^CflS;0^6 9 0 0 "C^iS-- 1 ±M'^^. 

c c x{:^^mmMomMm^mmLfc7mimimmi:> 
ti^ mi 4 (D) mm. ) . 

[0160] pkmitmrnm^T Lfc^kXiy ^ ^ s 4 b 

'4:mi^6m^at. m2mmmcuu2BRam3mmm 
c H M 3 B oypfj: < t i>~--ffiity^rm^mm. tuxw 
<„ m'&m^atm2ms.m.cuM2 Bmm^K^o , 

! a t m^m, ^'3,^il^CHM3 B<7m?S^E^0. 

I a t m^mt bfcm, i' V tiS4 B-^fi^irzmm s 

II b I ^^.^"3:ieil^C HM3 BiCffiii-r-^^ 
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[0 16 1] msmm^cHMSBomitv^-^zA i 

4 (D) #M) o mi.^xm3mmmcHM3B(Dmim 
Wij&v- > z 4 2 rti^a J h'CH3i}^^rEO 

6 5 a 1 m^ilS:. T E O S ?ji£M= 1 0 0 S C CM. :t V" 
>5%^WcDKI^i£S= 5 SLM) ^acUrm—y- h 

mmm 1 3 ^f^^iS-r ^ m \ 4 c e ) #m) » 10 

s u b 1 ^m2U- Kn ^ ^SLL2 BtCte^l^'r^o « 
_bOXg^i 2 t5(a«iJf CDS® sub2-sub20CCO 

&mu<Dmmf)m^hn^. 2 o^k<Dmm s u b 1 - s 

u b 2 0(D±X^^m2a- YU y ^^LL 2 BCCj!i3^$ 
y^SSB^m^. m2\:i-\'U y^mLL2B'fy^hm 

issub i-sub2o ^mmr^o 20 
[0163] im^mmm] ^mcD^mmm^tm-y- 

^mimi 2(^cmmm^n'z>fci)K t(T©sis^CT?&^in-r 
m^c^mi^m\ 2^mf&oxf)^ibm~^'-bmmmi 3 

[0 164] {TF rmmmmommmfS.) m2 2 
[ 0 1 6 5 ] n 2 2 icx:^m(OT E Tmm^miAr 0 0 

r^'^ X V C V D fficc ffi ^^M^ If ^ i CC7K^ :7' ^ X V 

•t>it^ y^'y x-^m^^n ^ /cd^co xv c v d ^ 
S4 2 0 mmmmM (rta) •^b--t^^-Bsw^tf 
^/c2tK7)r:=--;i'M4 3 0 cn^cDr^^g^i^'r^M 
mm4Aotf)m^^rixm^. jiss^4 4oti:7'^x 

^CVD^g4 2 0 tT:^-)i^M4 3 0 tOfSxmU^ 
l^^^WA 41, A42. B4K 842 XW^To ) i)"^ 40 

mm^tixm^. y''yx-^cvD^m4 2otr^-)v 

m4 3 0IkamMm4 4 0(^cMLXit h'^y ^^-l^y'^^ 
-^■^-7-^°>:7Y^i';^flx^S;^Sf^.?:4 5 0.46 

0 . 4 7 0 ^ ti mE-T^^mi m^mm. 

SS^^S ^ pjggcc o . c v D^g 

4 2 0 <bffii^^4 4 0 t(Dm^^T^-)l'^4 3 0 iMS?^ 
m4 4 0 iC7;rBl^.^J:^B|l A 4 1. A42. B4I. 842 

x^.rumxmmcmmLxmm^ti^^iy^^ > i^-s 4 

K S 4 2 Xi±^}htixm^. XmM'^4 4 0 i^^f i 50 
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(Dmh^wc 4 1. c 4 2 r^-rssomwAStif^ccii 
mLxmm^h.^iy^ y^-s4 3xi±m^nxm^o 

y 'y X-^ C V D ^g-^^r - Jl/^^CO L ^iEI 1 2 SO^' 
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